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ABSTRACT 
S t a t e  law requires  t h a t  t h e  population of P a c i f i c  
sardines ,  Sardinops sagm caemZeus, must reach a 
minimum spawning biomass of 20,000 shor t  tons  before 
i n i t i a t i o n  of a  f i she ry .  Data from ichthyoplankton 
surveys, the  anchovy l i v e  b a i t  f i she ry ,  sea  survey 
c ru i ses ,  and t h e  jack mackerel purse se ine  f i s h e r y  
are analyzed f o r  evidence of an increase  i n  
population s i ze .  Present ly ,  t h e  spawning biomass 
of the  northern s tock of ssrdinqs  remains f a r  below 
20,000 tons.  
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STATUS OF THE SPAWNING BIOMASS OF 
THE PACIFIC SARDINE, 1979-80 
RECOMMENDATIONS 
As of January 1980, the spawning population of the northern stock of 
Pacific sardines, Sardinops sagw caeruZeus, remains far below the 20,000 
short tons required to initiate a harvest. The Department recornends that 
restrictions concerning incidental catches remain in force and that no fishery 
be initiated in 1980. 
INTRODUCTION 
This is the sixth in a series of annual reports concerning the status 
of the sardine spawning biomass. It ips similar to previous reports in that 
rather than attempting to calculate direct biomass estimates, the author 
discusses four independent sources of data as they relate to possible increases 
in the spswning biomass of Pacific sardines. 
ICHTHYOPLANKTON DATA 
Published estimates of sardine spawning biomass from egg and larval data 
are not available since 1969, although ichthyoplankton surveys have been con- 
ducted in 1972, 1975, 1978, and 1979. However, the relatively few sardine eggs 
and larvae collected during these years (Paul Smith, National Marine Fisheries 
Service, La Jolla, pers. cormnun.) confirm that biomass levels have remained 
extremely low. 
The 1978 survey offered a ray of hope, in that sardine eggs and larvae 
were encountered in substantial numbers at two widely separated stations, 
while they were virtually nonexistant in plankton tows in 1972 and 1975. 
However, the 1979 survey results showed another decline in the incidence 
of sardine eggs and larvae (Paul Smith, pers. cormnun.). 
LIVE BAIT FISHERY DATA 
Kl ingbe i l  (1976) b r i e f l y  d e s c r i b e s  t h e  n a t u r e  of h i s t o r i c a l  d a t a  c o l l e c t i o n  
from t h e  southern  C a l i f o r n i a  l i v e  b a i t  f i s h e r y .  Th i s  f i s h e r y  o p e r a t e s  p r i m a r i l y  
i n  nearshore  wa te r s ,  and s a r d i n e s  have h i s t o r i c a l l y  been caught i n c i d e n t a l  t o  
f i s h i n g  f o r  no r the rn  anchovies ,  &grauZis mordax. Fishermen submit monthly 
l o g s  t o  t h e  Department on which they i n d i c a t e  t h e  frequency of occurrence  of 
i n c i d e n t a l  ca t ches  of j uven i l e  s a rd ines .  
During t h e  summer and f a l l  of 1978 t h e  occurrence of j u v e n i l e  s a r d i n e s  
i n  l i v e  b a i t  ca t ches  was widespread. Fishermen from San Diego, Oceanside, 
Newport Beach, Redondo Beach, P o r t  Hueneme, and Oxnard a l l  i n d i c a t e d  ca t ch ing  
s a r d i n e s  i n  p r imar i ly  t r a c e  q u a n t i t i e s .  The frequency of occurrence  w a s  
r e l a t i v e l y  h igh  f o r  some a r e a s  i n  c e r t a i n  months. 
During t h e  summer and f a l l  of 1979, s a r d i n e s  were r a r e l y  r epo r t ed  by b a i t  
fishermen. However, one f isherman,  f i s h i n g  o f f  t h e  Pa los  Verdes Peninsula  
i n  September, i nd ica t ed  a "good show" of 6-10 inch  s a r d i n e s  on f i v e  succes s ive  
n i g h t s .  
If t h e  1978 l i v e  b a i t  l o g  d a t a  sugges t s  a p o s s i b l e  "spawning success",  
t h e  1979 informat ion  suppor ts  a subsequent " f a i lu re" .  
SEA SURVEY CRUISES 
The Department has  conducted t h r e e  i n t e n s i v e ,  nea r sho re ,  mid-water 
t r a w l  surveys i n  r e c e n t  yea r s  (1976, 1977, and 1979) t o  a s s e s s  t h e  young-of- 
the-year of anchovy; sa rd ine ;  P a c i f i c  mackerel,  Scornber japonicus; and j ack  
mackerel,  Trachurus symmetricus. During t h e  1976, 1977, and 1979 c r u i s e s ,  
j u v e n i l e  s a r d i n e s  were sampled i n  2.8, 2.5 and 2 . 3  pe rcen t  of  mid-water t r awl s ,  
r e spec t ive ly .  I n  a c t u a l  numbers, only e i g h t  s a r d i n e s  were taken i n  seven of 
t h e  283 t r a w l s  conducted i n  t h e s e  yea r s .  The d a t a  sugges t s  a cont inuing  low 
l e v e l  of recru i tment .  
JACK MACKEREL FISHERY DATA 
Sardines are known to school with jack mackerel, and have historically 
been observed in jack mackerel landings, primarily as adult fish (2-years 
old and older). 
During 1979, both the frequency of occurrence and the estimated quantity 
of sardines in mackerel landings were above more recent years. In 1977 and 
1978, sardines were observed in landings in only six of 24 months. Total 
landings for the two years are estimated at less than 5 short tons (Addenda 
1 and 2). In 1979, sardines were observed in landings in all but two months 
from January through November. Although these occurrences were considered 
trace in most cases, the estimated landings (16.6 tons) are greater than the 
previous two years (Addendum 3). 
SUMMARY AND CONCLUSIONS 
Ichthyoplankton, live bait and sea survey cruise data suggest a continued 
low level of recruitment during 1979-80. Although jack mackerel fishery data 
indicate a minor increase in the relative abundance of adult sardines schooling 
with mackerel, the ichthyoplankton data suggest a decrease in spawning biomass 
from 1978. 
None of the data discussed supports any "sizable" increase in stock 
abundance. Consequently, restrictions concerning the intentional fishing and 
incidental catches of sardines should remain in force. 
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11 ADDENDbif 1. Estimated Species Composition by Weight ( sho r t  t ons )  of Southern Ca l i fo rn i a  "Mackerel" Landings,, l977- 
To ta l  Proport ion of tonnage 31 Estimated landings - 
tonnage sampled f o r  spec i e s  
Month landed composition - 2! Jack mackerel P a c i f i c  mackerel P a c i f i c  s a r d i n e s  
- 
January 4,590.2 0.52 4,291.8 298.4 Trace 
February 
March 
Apr i l  
May 
June 















December 3,446.4 0.63 3,120.7 325.7 - 
Tota ls  55,458. 3 49,525.1 5,929.6 3.6 
1/ Includes landings a t  Terminal I s l and ,  San Pedro, and Por t  Hueneme. 
- 
2/ From January through May sampling f o r  spec i e s  composition cons i s t ed  s o l e l y  of "eyebal l"  e s t ima te s  made by p o r t  
-
samplers during the  off- loading process.  From June through December t h e  ma jo r i t y  of sampling cons i s t ed  of t a k i n g  
11 bucket" subsamples during the  off-loading process .  
3/ Estimated landings r e s u l t  from applying s imple propor t ions  of t he  spec i e s  composition of sampled landings t o  t h e  
-
t o t a l  tonnage landed f o r  each mcnth. 
1/ ADDENDUM 2. Estimated Species  Composition by Weight ( s h o r t  t ons )  of Southern C a l i f o r n i a  "Mackerel" Landings, 1978 - 
T o t a l  Propor t ion  of tonnage 31 Estimated l a n d i n g s  - tonnage sampled f o r  spec i e s  




Apr i l  
May 
June 





December 1,978.4 0.59 881.0- 1,097.4 - 
Tota l s  46,342.0 33,476.3 12,364.1 1.1 
1/ Includes landings a t  Terminal I s l and ,  San Pedro and Por t  Hueneme. 
- 
2/ The l a r g e  major i ty  of sampling cons i s t ed  of t ak ing  an approximate 30 pound "bucket" sample f o r  each f i v e  t o n  increment 
- 
during t h e  of f - load ing  process:  A small  p a r t  of t h e  tonnage sampled inc ludes  "eyebal l"  e s t ima te s  of s p e c i e s  composition. 
31 Estimated landings  r e s u l t  from applying s imple  p ropor t i ons  of  t h e  s p e c i e s  composition of sampled landings  t o  t h e  t o t a l  
- 
tonnage landed. For San Pedro and Por t  Hueneme, monthly p ropor t i ons  were used t o  e s t i m a t e  s p e c i e s  composition. A t  
Terminal I s land  canner ies ,  spec i e s  composition was u sua l ly  c a l c u l a t e d  a t  weekly o r  biweekly i n t e r v a l s ,  depending on t h e  I 
quant i ty  of f i s h  landed ahd t h e  p a t t e r n  of f i s h i n g  a c t i v i t y  and then  summed t o  g i v e  monthly e s t ima te s .  
4 /  These es t imates  i nc lude  560, 839, 112, 671 and 486 tons  of  r epo r t ed  " jack  mackerel" landed a t  Po r t  Hueneme f o r  t h e  
- 
months J u l y  through November, r e spec t ive ly .  No sampling f o r  s p e c i e s  composition was conducted f o r  t h e s e  landings .  

